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Purpose: Accreditation programs for health care systems have been implemented in more than 
70 countries to stimulate high-quality organizational performance. Several Danish health care 
institutions are covered by the Danish Healthcare Quality Program (DDKM), and all Danish 
public hospitals have been accredited according to the DDKM since 2010. The dates of each 
survey are currently announced beforehand. Announcing surveys has been criticized for creat-
ing an “arranged reality”. It was therefore suggested that a national intervention be conducted 
to evaluate the effect of unannounced hospital surveys. The objective is to evaluate the effect 
of unannounced hospital surveys compared to the conventional announced hospital surveys by 
conducting a cluster-randomized controlled trial.
Methods: All public somatic and psychiatric hospitals in Denmark (n=30) were invited to partici-
pate. Twenty-three hospitals (77%) agreed to participate and to be randomized to one of the trial 
clusters. Eleven hospitals received announced surveys (control group) and 12 hospitals received 
unannounced surveys (intervention group). We hypothesized that hospitals receiving unan-
nounced surveys would be rated as less successful than hospitals receiving announced surveys, 
defined as meeting less compliance with accreditation standards and performance indicators. 
Surveyors employed and educated by the Danish Institute for Quality and Accreditation in Health 
Care (IKAS) were responsible for conducting the surveys according to an abbreviated version 
of the current Danish Healthcare Quality Program (DDKM). The outcome is compliance with 
indicators reflecting organizational performance. Compliance was analyzed using binomial 
regression analyses with bootstrapped standard errors.
Discussion: Unannounced hospital surveys are expected to reveal less compliance with perfor-
mance indicators compared to the announced hospital surveys. These study results may facilitate 
a validation of the effect of unannounced periodic hospital surveys influencing the decision of 
whether or not unannounced surveys should be implemented as a new method of conducting 
accreditation programs in Danish hospitals.
Keywords: accreditation, quality improvement, quality indicators, health care
Introduction
Accreditation by external audit to validate that health care organizations’ operations 
and practices satisfy agreed-upon high-quality service criteria is conducted in more 
than 70 countries.1,2 In 2003, the Danish government and the Danish Regions (respon-
sible for all public hospitals) decided to implement a nationwide model of quality in 
health care which involved formal accreditation of all Danish public hospitals. In 2007, 
a national Institute for Quality and Accreditation in Healthcare (IKAS) was formed to 
develop the Danish Healthcare Quality Program (DDKM) and since 2010, all public 
hospitals have been accredited based on announced organization-wide surveys which 
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are conducted every third year (including a periodic midterm 
survey). Other types of health care institutions are now also 
included in the program and accredited on a regular basis (eg, 
private hospitals covered by the extended free hospital choice, 
pharmacies, and nursing homes), and a plan for accreditation 
in general practices was negotiated in 2014.3–5
The DDKM is based on announced surveys, and the 
procedure of preannouncing the dates for all surveys has 
been criticized for creating an “arranged reality” and for not 
reflecting the daily work with quality of care. This criticism 
is not unique to the Danish setting, but has been raised in 
a number of countries that operate accreditation systems 
based upon announced surveys.6,7 Another possible negative 
effect of announcing the surveys is the considerable amount 
of time and human resources that are spent to prepare for 
the announced survey. This implies that less time is avail-
able for patient care in the period of preparations.6 It has 
been  proposed that the implementation of unannounced 
accreditation surveys may be instrumental in alleviating 
these problems. An unannounced survey is an external visit 
paid to an organization without prior notice of when the visit 
will take place.2
Unannounced surveys have been used for several years 
by the Joint Commission in the United States and the Aged 
Care Standards and Accreditation Agency in Australia, but, 
to our knowledge, no peer-reviewed literature has been pub-
lished on the experiences of changing the procedure from 
announced to unannounced surveys.2,7,8 Only one project, 
launched by the Center for Clinical Governance Research 
(CCGR) in Australia in 2012, encompassed an empirical test 
of short-notice surveys in two accreditation programs. This 
study was conducted in a paired design where short-notice 
surveys were compared with the most recent advance noti-
fication survey. The study found that use of the short-notice 
survey approach to the rating of organizational performance 
was less successful than the advance-notification survey (5% 
significance level, P=0.044).6,9
The present trial was designed by IKAS and the Dan-
ish Center for Healthcare Improvements (DCHI) to inform 
a decision of whether or not to implement unannounced 
accreditation surveys in the third version of the DDKM 
in 2016. In September 2013, the IKAS Board of Directors 
decided to approve and finance the project, and it is expected 
that the results from the present trial will be available for the 
board’s decision in autumn, 2015.
To provide the best possible basis for political decision 
making, the present study was designed as a nationwide 
cluster-randomized controlled trial (C-RCT) including general 
hospitals, university hospitals, and psychiatric hospitals from 
all five regions in Denmark. The objective of this trial is to eval-
uate the effect of unannounced hospital surveys at cluster level 
based on findings of a survey embracing an abbreviated set of 
the national accreditation standards and performance indicators 
from the DDKM version 2. We hypothesize that unannounced 
surveys produce less successful measures of organizational 
performance than announced surveys. This study defines less 
successful as less compliance with the included accreditation 
standards and performance indicators.
Materials and methods
the ddKM version 2
The Danish health care sector consists predominantly of 
public hospitals organized into five regions, a municipal 
citizen-centered health care with public nursing homes and 
home care, and family doctors and specialists organized as a 
private sector.10 Public hospitals are being accredited accord-
ing to the DDKM version 2. The aim of the DDKM is “to 
promote the quality of the continuity of care, promote the 
development of the clinical, organizational and the patient-
experienced quality, and to visualize quality in the health 
care system”.11 The DDKM version 2 comprises a set of 
accreditation standards (n=82) and performance indicators 
(n=473), integrated into three themes: organizational stan-
dards, general standards of continuity of care, and disease-
specific standards. The methodology of the DDKM is based 
on the Plan-Do-Study-Act cycle.11,12 “Plan” is addressed to 
the hospitals’ responsibility to write guidelines describing 
how quality goals in a specific accreditation standard can 
be fulfilled; “Do” is addressed to the hospitals’ responsibil-
ity to ensure implementation of the guidelines; “Study” is 
addressed to the hospitals’ responsibility to ensure monitoring 
of the quality of processes, structures, and health benefits; and 
“Act” is addressed to the hospitals’ responsibility to assess 
the results of data monitoring as well as ensuring initiatives 
for quality improvement. All four categories are assessed 
with predetermined performance indicators.11,13
The DDKM has a 3-year cycle that includes two 
onsite visits. The first visit is an organization-wide survey 
examining both mandatory and non-mandatory accredi-
tation standards. The second visit is a periodic survey 
1.5 years ±6 months after the organization-wide survey 
is conducted. The purpose of the second visit is to ensure 
ongoing compliance with the accreditation standards and 
performance indicators.5,11,13
The assessment of performance indicators during 
organization-wide surveys are based on a four-level scale 
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(“completely fulfilled”, “significantly fulfilled”, “to some 
degree fulfilled”, and “not fulfilled”). To gain the status 
“accredited”, the highest level of performance must be 
reached for the mandatory standards (eight critical patient-
safety standards), and the highest or the second highest level 
of performance must be reached for the non-mandatory stan-
dards. Second highest level meaning that the few flaws is not 
a considerable part of the indicators requirement, assessed by 
the surveyor. Hospitals can receive the status “accredited”, 
“accredited with remarks”, “conditionally accredited”, or 
“not accredited” after an accreditation survey. If the hospital 
is “accredited with remarks” or “conditionally accredited”, 
it must improve and document the inadequacies to receive a 
final status as “accredited”. If the hospital is not accredited, 
a new organization-wide accreditation survey is required, 
and the assessment process starts over again.
Study design
This trial is a nationwide C-RCT with a test period of 9 
months (August 2014 to May 2015). The hospitals included in 
this trial are defined as the clusters because the wards within 
each hospital are clustered. A standardized tracer method was 
designed specifically for the purpose of this trial to ensure 
standardization of each survey execution. The only difference 
between the two clusters is whether a hospital received the 
survey on an announced or unannounced basis. The survey 
process proceeded over 2 days and was followed by a “qual-
ity and management interview” on day 3. The “quality and 
management interview” aimed at providing feedback about 
the 2-day survey process and reflects the management’s work 
with organizational quality development. The 2-day survey 
process was planned to be conducted over a short period of 
time for the majority of the surveys. The period was short 
to avoid the hospitals being able to inform each other about 
the trial start-up.
Recruitment of hospitals
On April 1, 2014, all public somatic and psychiatric hospitals 
in Denmark (n=30) received a letter from IKAS inviting them 
to participate in the trial. The invitation contained informa-
tion about the survey’s 2-day tracer activity and the planned 
“quality and management” interview. The hospitals were also 
informed that the results of the survey would be available 
for the hospitals only.
Ten of the invited hospitals were to have a periodic survey 
within the study period (August 1, 2014 to May 1, 2015) as 
they were already covered by the accreditation process and 
accreditation was hence mandatory. They accepted replacing 
their periodic survey with a trial survey. Another 20 hospitals 
were contacted and invited to volunteer their participation, 
whereby they would receive an extra survey on top of the 
surveys already scheduled as part of the regular 3-year survey 
process. Seven hospitals rejected participation (six hospitals 
from the Capital Region of Denmark and one from Region 
Zealand) (Figure 1). 
Twenty-three public hospitals (77%) were included in this 
study, constituting the clusters: three university hospitals, 
five psychiatric hospitals, and 15 general hospitals. All five 
Danish regions are represented in this trial.
Recruitment of surveyors
All nine surveyors were professional clinicians with at least 
3 years of experience as a surveyor. They were chosen and 
educated by IKAS to conduct surveys for this particular trial. 
Restrictions were made concerning the number of surveyors 
for this trial to ensure consistency and homogeneity of the 
data collection. In addition, a small group of surveyors was 
more likely than a large group to comply with confidentiality 
of the study design.
Randomization of hospitals and surveyors
The random allocation sequence was conducted by DCHI 
and performed in Excel, assigning eleven hospitals to receive 
announced surveys (control group) and 12 hospitals to receive 
unannounced surveys (intervention group) (Figure 1). The 
different strata represent university hospitals, general hospi-
tals, and psychiatric hospitals. These strata represent diversity 
in both size and the core output of treatment, respectively 
referring to diversity in somatic and psychiatric hospitals. 
The participating hospitals were therefore randomized in 
blocks, ensuring a balance of strata allocated to both groups. 
A restriction was made prior to the randomization to ensure 
that each region received both announced and unannounced 
surveys. The dates of the surveys were arranged from the 
beginning and then randomly assigned to each hospital within 
the intervention and control groups.
The hospitals were blinded throughout the trial in 
the sense that all hospitals believed that they received an 
announced survey. This was done by announcing a date for 
the quality and management interview, which is usually 
undertaken straight after the completion of a survey process. 
On day three the hospitals were also informed to act in the 
same way as they usually would for a regular, announced 
survey. The hospitals randomized to receive announced 
surveys were informed 1 week before the planned interview 
to make the practical arrangements for the forthcoming 
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survey, eg, the hospitals were asked to find employees who 
could assist the surveyors on the specific locations where the 
survey would take place. The hospitals that were randomized 
to receive unannounced surveys had their surveys performed 
approximately 3 months earlier than announced.
The following restrictions concerning the randomization 
of surveyors applied: a surveyor group had to include two 
surveyors – one medical doctor and one nurse. The team had 
to include surveyors from two different regions. Neither of 
the surveyors was allowed to survey hospitals from his or her 
own region. All possible combinations of surveyors had to be 
utilized except in case of practical impossibilities. Finally, 
every surveyor had to participate in both announced and unan-
nounced surveys. The surveyors were blinded for as long as 
possible, but if they were to survey a hospital in the control 
group, they were informed about this 1 week before the survey, 
due to practical arrangements as for a regular survey.
The randomization was performed and held confidential 
in a locked fireproof cabinet to which only DCHI had access. 
This ensured an additional blinding of IKAS. For practical 
and logistic purposes, IKAS received the randomization 
of hospitals and surveyors, but as late in the process as 
possible.
Accreditation standards  
and performance indicators
The data collection was based on an abbreviated version 
of the accreditation standards (48 accreditation standards 
and 113 indicators) from the second version of the DDKM. 
The included standards comprised organizational standards 
(n=16), general continuity of care standards (n=30), and 
disease-specific standards (n=2). As a normal accreditation 
survey, there are four levels (level 1–4) of performance 
indicators for each standard which are used for assessment 
 purposes in this trial. Included in this trial were: step 1 indica-
tors “Plan” (n=4), step 2 indicators “Do” (n=102), step 3 indi-
cators “Study” (n=5), and step 4 indicators “Act” (n=2).
Surveyors were to apply the tracer method to evaluate 
clinical practice, for which reason step 2 indicators for spe-
cific clinical standards are overrepresented in this trial.
outcomes
The primary outcome of this trial is organizational per-
formance according to pre-chosen standards and per-
formance indicators. It was expected that approximately 
700  measurements per hospital would be applicable for 
data analysis. This assumption was based on a calculation 
Recruited hospitals (n=30)
Voluntary inclusion (n=20)Mandatory inclusion (n=10)
Consented participation (n=13) Declined participation (n=7)
Randomized sample collected (n=23)
University hospitals (n=3)
General hospitals (n=15)
Psychiatric hospitals (n=5)
Announced survey (n=11)
University hospitals (n=2)
General hospitals (n=7)
Psychiatric hospitals (n=2)
Unannounced survey (n=12)
University hospitals (n=1)
General hospitals (n=8)
Psychiatric hospitals (n=3)
Figure 1 Participant flow diagram representing the number of clusters that were randomly assigned to either announced or unannounced trial surveys.
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of the 113 pre-chosen performance indicators included for 
assessment, measurements from two surveyors per hospital, 
and a mean of three wards being assessed per hospital. The 
evaluated performance indicators (n=113) were assigned one 
out of four predetermined phrases reflecting organizational 
performance, enabling a conversion of data into categorical 
ordinal variables. The predetermined phrases are worded as 
follows: “consistent implementation” (variable 1), “consistent 
implementation with single deviations” (variable 2), “weak 
implementation” (variable 3), and “missing implementation” 
(variable 4). All findings were accumulated on each perfor-
mance indicator. Outcomes will be analyzed and reported at 
both hospital (cluster) level and indicator level (population). 
We obtained two sets of measurements at each level, one set 
from each surveyor.
Sample size
We conducted a sample size calculation allowing for the 
cluster randomization using the “clustersampsi” procedure 
downloaded to STATA 13 (StataCorp LP, College Station, TX, 
USA). Based on previous surveys, we expected to find 5% 
not consistently implemented standards in the control group 
and an estimated 10% not consistently implemented stan-
dards in the intervention group. We used an intra-intraclass 
correlation coefficient of 0.01, eleven hospitals per arm, 
700 measurements per hospital, and a significance level of 
0.05, thus obtaining a power of 98% to detect a minimum 
absolute risk difference of 5 percentage points.
Statistical methods
The statistical analyses were divided into two parts: bivariate 
analyses of the findings by the 113 performance indicators 
and a pooled analysis of all indicators assessing the com-
mon difference between findings in the two trial arms. In the 
pooled analyses, an adjustment will be made for the indicator 
levels as fixed effects. Both the bivariate and pooled analyses 
used binomial regression, bootstrapping the standard error of 
the parameter of interest through resampling with replace-
ment of the 23 clusters, ie, the 23 hospitals. The bootstrap 
resampling of the data on hospitals was repeated 100 times. 
A resampling of the 23 hospital clusters were performed to 
avoid exaggerating the variation within a hospital due to clus-
tering. The dichotomous outcome of the binomial regression 
was defined as “one” if assessment of a performance indicator 
was “consistently implemented”; otherwise the outcome was 
coded as “zero”. Risk  difference is applied to the association 
measure in the binomial  regression  analyses because the 
absolute difference between the frequency of consistent find-
ings in the unannounced arm and the frequency of consistent 
findings in the announced arm seemed the most appropriate 
choice. A two-sided significance level of 0.05 applies for all 
analyses. All analyses were performed in STATA 13 and will 
be presented according to the extensions of the CONSORT 
statement for cluster-randomized controlled trials.14
trial status
The collection of data is closed and the authors are currently 
analysing data.
Ethics
According to the Act on Research Ethics Review of Health 
Research Project, act number 593 of July 14, 2011, sec-
tion 14, it was decided by the Central Denmark Region 
Committees on Health Research Ethics that this study is 
not a health research study and should not be notified to the 
committees.
Discussion
This study is the first C-RCT of unannounced versus 
announced periodic hospital surveys in the Danish 
health care setting. It is a part of a nationwide research 
project combining three studies: the present, nationwide 
survey study, and a qualitative study including observa-
tion and interviews. The survey, delivered to more than 
17,000 health care professionals, investigates the attitudes 
toward unannounced surveys, the DDKM, and the national 
accreditation program. The qualitative study investigates 
the experiences and attitudes toward unannounced sur-
veys of hospital staff and surveyors. Up until now, only 
short-notice surveys have been empirically evaluated. In 
the study of short-notice surveys, participating organiza-
tions were given a 2-day notice before the survey and a 
version of the accreditation standards to be examined dur-
ing the survey.6,15 It could be argued that the present trial, 
consisting of unannounced surveys with no preparation 
possibilities, is unsuitable for assessment of accreditation 
standards and performance indicators at the organizational 
level due, among other things, to planning deficiencies, eg, 
participating hospitals having insufficient time to prepare 
and procure information, insufficient time to dispose path-
finders for the accomplishment of the survey process, and 
insufficient time to arrange the “quality and management 
interview”. On the other hand, we argue that the 2-day prior 
notice would involve a risk of disclosing the randomization 
due to the well-established network existing between the 
Danish hospitals.
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Six hospitals from the Capital Region of Denmark and 
one hospital from Region Zealand refused to participate in 
this trial. One could argue that a refusal from these specific 
hospitals was due to their next organization-wide accredi-
tation survey being conducted immediately after the trial 
period.
The included hospitals were informed that any possibly 
negative findings would not be available for the public. 
Thus, there was a risk that the hospitals in the group of the 
announced survey would use the trial as an opportunity for 
them to test their frontline personnel in unannounced surveys 
in a setting carrying only little risk of political consequences. 
Furthermore, there was a risk that the group receiving 
announced surveys might not prepare for the survey because 
they may not believe that the announced dates were true since 
all hospitals were given dates for a periodic survey as a part 
of the trial design. Accordingly, all hospitals could have acted 
similarly, which may imply that there would be only a slight 
or no difference between the two randomization groups. If 
this were the case, the effects of introducing unannounced 
surveys in the Danish hospital sector may be said to have 
been underestimated in this study.
It was decided that a blinding of the hospitals, in the sense 
that all hospitals believed that they received an announced 
survey, was necessary to ensure that the control group would 
prepare themselves as they usually would for an accredita-
tion survey. Without the blinding, there was a risk that the 
intervention group would prepare for the survey even though 
they were supposed not to.
The standardized tracer tool and the time constraint 
required for the purpose of this trial could have caused 
surveyors to grade performance indicators wrong, by either 
rejecting singular findings (false negative) or the risk of not 
detecting an ordinary finding (false positive).
In addition, it is unusual to conduct randomized controlled 
trials at the organizational level, because these settings 
have several uncontrollable variables. This design was, for 
example, unable to control how the hospital management at 
all levels would decide to involve the remaining hospital staff 
in the design of this trial.16
The large scale of this study, covering hospitals from 
every region of Denmark and more than three quarters 
of the Danish hospitals, will allow us to generalize the 
results to the national level. Whether these results could be 
generalized internationally cannot be determined. It could 
be argued that the quality of the accreditation standards, 
the survey education, and the survey processes are largely 
comparable between the countries having accreditation 
organizations being accredited by the global organiza-
tion the International Society for Quality in Health Care 
(ISQua). ISQua ensures that accreditation is conducted 
based on the same principles (ISQua’s meta-standards) 
across countries.13
Existing literature will be used as validation material for 
the trial results.
The findings of this trial will be disseminated through 
peer-reviewed journals and through national and interna-
tional conferences and will be utilized for political decision 
making within the health care sector for the future national 
accreditation programs.
In closing, this study facilitates a validation of the 
effect of unannounced periodic hospital surveys and 
thereby addresses whether the conventional, announced 
survey can be considered an “arranged reality”. Future 
studies investigating the effect of unannounced surveys 
could preferably investigate the patient experience for 
benchmarking purposes of announced and unannounced 
surveys. In addition, accreditation programs have never 
been evaluated in a health economic respect, which could 
provide important information about the cost-effectiveness 
of unannounced surveys compared with the conventional 
announced surveys. However, the international value of a 
national cost- effectiveness study is questionable due to lim-
ited generalizability. CCGR has presented a protocol article 
describing a future study to conduct a cost-effectiveness 
analysis of different accreditation models, with, however, 
no inclusion of unannounced surveys.9
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